Specific and infraspecific classification in the polymorphic and taxonomically difficult genus Braya Sternberg & Hoppe (Brassicaceae, Sisymbrieae) is fraught with peril. Isolated populations often appear initially to be sufficiently distinct to warrant taxonomic recognition, and this has led to a long list of specific, subspecific, and varietal epithets in the genus (tables 1 & 2; Harris, 1985) . Too often, however, most of these epithets are difficult or impossible to apply in practice. When the full range of morphological variation is examined, the majority of these proposed species and infraspecific taxa coalesce into a bewildering array of overlapping forms. As a result, most recent taxonomic treatments of Braya tend to be quite conservative, some avoiding infraspecific designations altogether (e.g., Rollins, 1993) .
While a conservative taxonomic approach in Braya is probably appropriate and consistent with molecular-based phylogenetic studies (Warwick et al., 2004) , completely ignoring infraspecific variation in the genus seems counterproductive. Some Braya species can be reliably subdivided into distinctive elements that may be biologically and phylogenetically significant. Subsuming these elements into an overly broad classification scheme only obscures phylogenetic relationships in Braya.
In anticipation of a forthcoming treatment of the Brassicaceae for the Flora of North America project, this paper provides epithets for five previously unrecognized Canadian subspecies of Braya, three within B. humilis (C. A. Meyer) B. L. Robinson, and one each within B. glabella Richardson and B. thorild-wulffii Ostenfeld. All of the subspecies described here were informally proposed for infraspecific recognition as varieties of Braya (Harris, 1985) , but never validly published. I have chosen the subspecies rank here instead in order to bring the nomenclature in Braya into conformity with treatments of other genera of the Brassicaceae in an upcoming volume of the Flora of North America. Braya humilis is an extremely polymorphic species of wide distribution in arctic, subarctic, and montane regions of the Northern Hemisphere (Abbe, 1948; Hultén, 1971; Böcher, 1973; Appel & Al-Shehbaz, 2003) . Morphological variation in Braya is apparently caused and maintained by polyploidy and inbreeding of isolated populations. North American populations of B. humilis are tetraploid (2n 5 28), hexaploid (2n 5 42), octoploid (2n 5 56), and decaploid (2n 5 70) (Mulligan, 1965; Harris, 1985; Warwick et al., 2004) . In some cases morphological form is correlated with ploidy level. Hexaploid populations, for example, tend to show more morphological variation than populations of other ploidy levels (Mulligan, 1965) , ranging from small, delicate individuals to large, robust plants. In most cases, however, morphological form does not correlate with ploidy level (Harris, 1985) .
I. Braya humilis
Attempts to recognize seemingly distinctive forms of Braya humilis, most from discontinuous populations from eastern North America, at the species (Rydberg, 1907; Fernald, 1918; Sørensen, 1954) , subspecies (Rollins, 1953; Böcher, 1950 Böcher, , 1956 Hultén, 1968) , and variety (Fernald, 1918 (Fernald, , 1937 Böcher, 1956; Boivin, 1968 Boivin, , 1969 ranks have generally proved difficult. Geographically separated populations often look quite different, but they generally grade into one another through a series of morphological intermediates. This is particularly true in western North America, where B. humilis populations tend to be more continuous.
Most of the morphological variation in Braya humilis in North America is best treated within the type subspecies. Three forms, however, are rather striking, and they are easily distinguished from other B. humilis populations. They are recognized here as three new subspecies.
All three new subspecies are restricted to locations in and near regions believed to have remained ice-free during the Pleistocene (Prest, 1969; Cody, 1971; Packer, 1971; Packer & Vitt, 1974; Wolf et al., 1979) . Plants surviving in these glacial refugia may have played a role in the recolonization by Braya humilis of extensive portions of northern North America in postglacial times. Braya humilis subsp. porsildii and B. humilis subsp. maccallae may be particularly significant in this regard. Both are almost completely allogamous (Harris, 1985) , in contrast to subspecies humilis, which is autogamous, both have flowers almost twice as large as those in other B. humilis subspecies, and both show reduced fruit maturation and seed set. In addition, both are tetraploid, the lowest ploidy level known in B. humilis (most populations of B. humilis subsp. humilis are hexaploid or octoploid, but a few decaploid and tetraploid populations are known). This pattern of allogamy in tetraploids with large flowers, reduced seed set, reduced fruit maturation, and narrow distribution (B. humilis subsp. maccallae and subsp. porsildii) and autogamy in higher polyploids with smaller flowers, normal seed set, consistent fruit development, and wider distribution (B. humilis subsp. humilis) follows closely the list of characters outlined by Ornduff (1969) as common in allogamous and autogamous plants. Perhaps these allogamous tetraploids of restricted distribution gave rise to some of the more widely distributed autogamous B. humilis populations of higher ploidy levels. Perennial herbs 3-16 cm tall; stems simple, ascending in flower, becoming prostrate in fruit, purple or purple-tinged, moderately pubescent with biforked and simple hairs. Leaves basal and cauline, oblanceolate, petiolate or merely cuneate at the base, pinnatifid to entire, 7-45 6 1.5-6 mm, moderately pubescent with simple and biforked hairs, green to purple-tinged. Racemes 5-to 35-flowered, condensed in flower but elongating in fruit. Sepals (1.9-)2.5-4.2 6 (1.1-)1.3-2.2 mm, pubescent with long simple and biforked hairs, green or purple-tinged; petals white or purple-tinged, distinctly and abruptly divided into a claw and broad blade, (3-)4-5.6 6 (1.3-)2-3.3 (-3.8) mm. Siliques straight or curved, not at all or only weakly torulose, 9-25 6 (1-)1.2-1.8(-2) mm; valves densely to moderately pubescent with simple and biforked hairs; septum often fenestrate with circular perforations at regular intervals longitudinally or with a narrow elliptical longitudinal split at the base, or both; style 0.3-1 mm long, stout; stigma capitate and broadly bilobed or less often not capitate and only weakly bilobed. Seeds 0.9-1.1 mm long, 0.5-0.7 mm wide. 2n 5 42, from the type collection (Mulligan, 1965 Perennial herbs 4-23 cm tall; stems simple or sometimes branched, ascending to erect, moderately pubescent with biforked and simple hairs. Leaves basal and cauline, the basal leaves in a dense rosette, oblanceolate, rounded or narrowly obtuse, sessile with a cuneate base to distinctly petiolate, entire or occasionally sinuate-dentate, 5-50 6 1-7 mm, glabrescent to moderately pubescent with biforked and simple hairs, the cauline leaves often arising from near the base of the stem and much reduced. Racemes condensed in flower but elongating in fruit. Sepals 2.3-3.6 6 1.2-1.8(-2) mm, sparsely to moderately pubescent with long biforked and simple hairs, green to slightly purple-tinged; petals white or the claw occasionally purple-tinged, usually distinctly and abruptly divided into a claw and broad blade, (4.4-) 4.9-6.7(-7.2) 6 (2.1-)2.3-4(-4.2) mm. Siliques more or less torulose, often aborted and undeveloped, 9-24 6 0.7-1.2 mm; valves moderately to densely pubescent with biforked and simple hairs; style (0.4-) 0.7-1.3(-1.5) mm long, fairly stout; stigma not at all capitate to moderately capitate, entire to bilobed. Braya humilis subsp. maccallae is restricted to the Rocky Mountains of southern Alberta and British Columbia, where it is found on sandy, gravelly riverbanks and flood plains, and occasionally on glacial moraines. Its limited distribution indicates that it may be a candidate for IUCN Conservation Status. This subspecies differs from B. humilis subsp. humilis and subsp. ellesmerensis in its larger petals (up to 6.7 6 4 mm vs. only to 5.6 6 3.3 mm) and in its abortive siliques and from B. humilis subsp. porsildii in its glabrous to glabrescent leaves and stems. Brayae humili subsp. maccallae affinis, differt caulibus et foliis dense pubescentibus.
Perennial herbs 3-17(-25) cm tall; stems simple or occasionally branched, ascending to erect or rarely decumbent, densely pubescent with biforked and simple hairs. Leaves basal and cauline, the basal leaves in a dense rosette, oblanceolate, rounded or narrowly obtuse, distinctly petiolate or merely cuneate at the base, usually entire but at times weakly sinuatedentate, 3-30 6 1-5 mm, densely pubescent with biforked and simple hairs. Racemes condensed in flower but elongating in fruit. Sepals (2-)2.3-3.7 6
(1.1-)1.3-1.8 mm, pubescent with biforked and simple hairs; petals white, distinctly and abruptly divided into a claw and broad blade, 4.4-6.9 6 (1.9-) 2.3-4.2 mm. Siliques 6 torulose, often aborted and undeveloped, (8-)9-25 6 0.8-1.2 mm; valves densely pubescent with biforked and simple hairs; style 0.7-1.3(-1.5) mm long, fairly broad; stigma not at all capitate to moderately capitate, entire to bilobed. Seeds 1-1.3 mm long, 0.45-0.68 mm wide. 2n 5 28, J. G. Harris 1553 (ALTA), J. G. Harris 1639 (ALTA).
Braya humilis subsp. porsildii grows on calcareous gravels and soils on alpine scree slopes, glacial moraines, and gravelbars from the Rocky Mountains of southern Alberta and British Columbia north to about 65 degrees north latitude in the Mackenzie Mountains of the Northwest Territories of Canada. It differs markedly from B. humilis subsp. humilis and subsp. ellesmerensis in its larger flowers (up to 6.9 6 4.2 mm vs. only to 5.6 6 3.3 mm) and in its abortive siliques and from B. humilis subsp. maccallae in its densely pubescent leaves and stems.
This taxon was first recognized as unique by A. E. Porsild, who informally proposed the name Braya vestita on several herbarium sheets, including the type specimen. This name, however, was never published and the epithet was subsequently applied by Hultén (1968) to his combination Braya bartlettiana Jordal var. vestita Hultén. I have named the subspecies in honor of Porsild in recognition of his innumerable contributions to our understanding of northern plants.
glabella subsp. glabella and B. glabella subsp. purpurascens (R. Brown) W. J. Cody were originally placed in different genera (Richardson, 1823; Brown, 1823) , and subsequently they have often been recognized as separate species (Hooker, 1830; Torrey & Gray, 1838; Polunin, 1959; Welsh, 1974; Porsild & Cody, 1980) . But even these seemingly well-differentiated taxa can be problematic and were not distinguished in ITS-based studies (Warwick et al., 2004) . Populations from the high Arctic generally fall within the typical morphology of subspecies purpurascens, while populations from subarctic and montane regions usually have the morphology associated with subspecies glabella. In areas of overlap along the northern coast of continental North America and in the more southern portions of the Canadian Arctic Archipelago, however, it is not always possible to identify the two subspecies with certainty. Nonetheless, some populations of B. glabella from northern Ellesmere Island are sufficiently distinct from both subspecies glabella and purpurascens that they warrant taxonomic recognition as an additional subspecies.
KEY TO Perennial herbs 3.5-15 cm tall from a thick taproot, the caudex simple or branched; stems simple, decumbent to prostrate or weakly ascending, moderately to densely pubescent with long simple or at times biforked hairs. Leaves basal with an occasional single bractlike cauline leaf, the basal leaves usually broadly spatulate, not particularly fleshy, rounded or narrowly obtuse, entire, 9-45 6 1.5-6 mm, glabrescent with a few scattered long, simple or rarely biforked hairs mainly along the margins; leaf bases broadly expanded and often wider than the leaf blades, membranous. Racemes condensed in flower but elongating in fruit. Sepals 2.4-3.7(-4) 6 (1-)1.4-2 mm, glabrescent with a few scattered long, simple hairs; petals white to purple-tinged, (3-)3.5-4.7 6
1.6-3(-3.2) mm. Siliques oblong-elliptic to broadly oblong-lanceolate, straight or curved, not torulose, (6.8-)8-12 6 2.5-3.6 mm; valves sparsely to moderately pubescent with stiff simple or occasionally biforked hairs; style 0.8-1.8 mm long, stout; stigma capitate to not at all capitate, bilobed to subentire. Seeds 1.4-1.7 mm long, 0.7-0.9 mm wide. 2n 5 56, from the type collection (Mulligan, 1965) .
Braya glabella subsp. prostrata is distinguished from subspecies glabella by its non-fleshy and broader leaves (to 6 mm vs. to 4 mm), prostrate stems, and fruits 2.5-3.7 times longer than broad (vs. 3.5-8.3 times longer than broad). It is distinguished from subspecies purpurascens by its prostrate stems, non-fleshy and broader leaves (to 6 mm vs. to 4 mm), larger fruits (to 12 mm vs. to 10 mm), and longer styles (to 1.8 mm vs. to 1.2 mm). It is found on barren slopes and plains on northern Ellesmere Island in the Canadian Arctic Archipelago. The limited distribution of this taxon warrants its consideration for IUCN Conservation Status. Braya thorild-wulffii is a distinctive high arctic endemic of North America. Mature individuals are easily distinguished from B. glabella by the combination of decumbent habit, ovoid silicles, and extremely short styles (only to 0.75(1) mm vs. to 1.8(2) mm) and from B. pilosa Hooker by the much smaller flowers (only to 3.7 mm vs. to 6.6 mm), decumbent scapes, and short styles (only to 0.75(1) vs. to 2 mm). Throughout
